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DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
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REPLY  TO 
ATTENTION  OF: 


DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02154 


NEDED 


OCT  2  1q7g 


Honorable  Hugh  J.  Gallen 

Governor  of  the  State  of  New  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


Dear  Governor  Gallen: 

I  am  forwarding  to  you  a  copy  of  the  Freeses  Pond  Dam  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  Informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  Important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Water  Resources  Board, 
the  cooperating  agency  for  the  State  of  New  Hampshire.  In  addition,  a 
copy  of  the  report  has  also  been  furnished  the  owner,  Retex,  Inc.,  P.0. 
Box  991,  Portsmouth,  New  Hampshire  03801. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Water  Resources 
Board  for  your  cooperation  in  carrying  out  this  program. 

Sincerely  yours, 

JtA  JlcLjL, 

Incl  MAX  B.  SCHEIDER 

As  stated  Colonel,  Corps  of  Engineers 

Division  Engineer 
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DEERFIELD 
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LAMPREY  RIVER 
November  17,  1978 
BRIEF  ASSESSMENT 


The  Freeses  Pond  Dam  is  a  stone  wall  embankment  dam  with  an  uncon¬ 
trolled  concrete  gravity  spillway.  The  dam  is  about  140  feet  long 
and  7-1/2  feet  high. 

Based  on  the  visual  inspection,  the  dam  is  assessed  to  be  in  poor 
condition.  Major  concerns  relative  to  the  long-term  safety  of  the 
dam  include  the  lack  of  spillway  capacity,  loss  of  capstones  in 
the  embankment  sections,  loss  of  embankment  material,  erosion  of 
the  training  wall  and  embankment  east  of  the  controlled  outlet, 
and  the  collapse  of  the  stone  masonry  training  wall  west  of  the 

spillway.  Based  on  Corps  of  Engineer's  guidelines,  the  dam  is 

classified  as  a  small  dam  having  a  significant  hazard  potential. 

Based  on  size  and  hazard  classification  the  test  flood  outflow  for 
evaluating  spillway  capacity  is  one-half  the  Probable  Maximum 
Flood.  The  routed  1/2  PMF  discharge  at  the  dam  is  estimated  to  be 
6,000  cfs.  The  spillway  is  capable  of  passing  only  one  percent  of 
the  test  flood  without  overtopping  the  westerly  stone  wall  embank¬ 
ment  section  of  the  dam.  The  test  flood  would  overtop  this  section 

of  the  dam  by  about  5.9  feet.  It  is  estimated  that  the  dam  would 

be  completely  submerged  at  discharges  greater  than  1,100  cfs  and 
that  high  tall water  conditions  would  exist  below  the  dam  at  flows 
greater  than  about  400  cfs. 

The  recommendations  and  remedial  measures  outlined  in  Section  7 
should  be  implemented  within  12  months  of  receipt  of  this  report 
by  the  owner.  The  need  for  increased  spillway  capacity  and  cur¬ 
tailment  of  seepage  and  leakage  through  embankment  sections  of  the 
dam  should  be  evaluated  by  a  qualified  engineer  and  mitigating 
measures  Implemented  as  necessary.  A  program  of  regular  inspection 
and  maintenance  should  be  adopted  and  a  formal  warning  system 
should  be  developed  for  use  in  event  of  an  emergency.  Remedial 
measures  Include  repair  of  the  concrete  training  wall  east  of  the 
controlled  outlet,  repair  or  replacement  of  the  stone  masonry 
training  wall  west  of  the  spillway,  replacement  of  dislodged 
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capstones  on  the  westerly  embankment,  establishment  of  erosion 
protection  of  the  earth  embankment  sections  of  the  dam,  repair  or 
replacement  of  the  stop  logs,  and  removal  of  debris  from  the 
downstream  channel.  A  program  of  annual  inspection  by  a  qualified 
engineer  should  be  instituted. 
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This  Phase  I  Inspection  Report  on  Freeses  Pond  Dam 
has  been  reviewed  by  Che  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams .  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


JOSEPH  A.  MCELROY,  MEMBER 
Foundation  &  Materials  Branch 
Engineering  Division 


CARNEY  M.  ‘'TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


,  JR.,  CHJUKMAN  V 
Control  Center 


FID EGAN 
Reservoir 
Jater  Control  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


^JOZ  B.  FRYAR  7 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  investiga¬ 
tions.  Copies  of  these  guidelines  may  be  obtained  from  the  Office 
of  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a 
Phase  I  investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment 
of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspec¬ 
tion  team.  In  cases  where  the  reservoir  was  lowered  or  drained 
prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure 
and  may  obscure  certain  conditions  which  might  otherwise  be  detect¬ 
able  if  inspected  under  the  normal  operating  environment  of  the 
structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydro- 
logic  and  hydraulic  analyses.  In  accordance  with  the  established 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  the  spillway 
test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  frac¬ 
tions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a 
storm  event,  a  finding  that  a  spillway  will  not  pass  the  test 
flood  should  not  be  interpreted  as  necessarily  posing  a  highly 
inadequate  condition.  The  test  flood  provides  a  measure  of  rela¬ 
tive  spillway  capacity  and  serves  as  an  aide  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies,  con¬ 
sidering  the  size  of  the  dam,  its  general  condition  and  the 
downstream  damage  potential. 
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OVERVIEW 


SECTION  5 


HYDRAULIC/HYDROLOGIC 
5.1  EVALUATION  OF  FEATURES 


a.  General.  The  Freeses  Pond  Dam  consists  of  a  stone  wall 
embankment  section,  a  concrete  spillway,  a  stop  log 
controlled  outlet  structure,  and  an  earth  embankment 
section  with  a  concrete  wingwall  on  its  upstream  face. 
The  spillway  is  an  uncontrolled,  free-overfall  structure 
with  a  vertical  upstream  face  and  slightly  inclined 
downstream  face.  Freeses  Pond  is  the  only  significant 
water  body  in  the  8.2  square  mile  drainage  area.  The 
reservoir  is  currently  used  for  recreation  purposes. 

Many  year  round  dwellings  are  located  on  the  reservoir. 

b.  Design  Data.  No  original  hydrologic  or  hydraulic 
design  data  were  available. 

c.  Experience  Data.  No  information  regarding  specific 
overtopping  events  or  other  notable  hydrologic  occur¬ 
rences  was  available.  However,  during  the  visual 
inspection  of  the  dam,  it  was  noted  that  a  breach  of  the 
stone  wall  embankment  had  previously  occurred  at  the 
junction  of  the  embankment  and  the  concrete  spillway. 

The  depth  of  overtopping  that  caused  this  breach  was  not 
disclosed. 

d.  Visual  Observations.  Water  level  at  the  Freeses  Pond 
Dam  is  regulated  by  the  stop  log  controlled  outlet  and 
the  free  overfall  spillway.  During  the  inspection,  the 
following  observations  of  the  hydraulic  characteristics 
of  the  dam  were  made: 

(1)  The  controlled  outlet  structure  was  clogged  by 
debris.  The  stop  logs  are  made  of  concrete  and 
were  found  to  be  in  poor  condition.  The  stop  logs 
would  be  difficult  to  remove  during  high  flows. 

(2)  Only  about  1  foot  of  freeboard  exists  between  the 
spillway  crest  and  the  stone  wall  embankment.  In 
addition,  no  protective  training  wall  was  provided 
between  the  concrete  spillway  and  the  stone  wall 
embankment  section. 


5-1 


Freeses  Pond  Dam 


I  I  •’ 


♦ 


I 


SECTION  4 

OPERATING  PROCEDURES 


4.1  PROCEDURES 


There  are  no  formal  operating  procedures  for  the  Freeses  Pond 
Dam.  The  dam  is  owned  by  an  investment  group,  members  of 
which  occasionally  check  the  structure  and  perform  mainte¬ 
nance  on  an  as-needed  basis.  The  level  of  Freeses  Pond  can 
be  regulated  at  the  dam  by  adjustment  of  the  stop  logs  in  the 
controlled  outlet. 

4.2  MAINTENANCE  OF  DAM 


Maintenance  of  the  dam  is  on  an  as-needed  basis.  The  dam  has 
apparently  received  little  attention  in  recent  years,  although 
brush  and  trees  were  recently  cut  from  the  westerly  embank¬ 
ment  section  of  the  dam. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 


The  stop  log  controlled  outlet  needs  maintenance.  The  stop 
logs,  which  are  fabricated  of  concrete,  are  badly  deteriorated. 
Serious  spalling  and  erosion  of  the  easterly  concrete  training 
wall  have  occurred.  A  considerable  amount  of  sediment  and 
debris  have  accumulated  at  the  upstream  side  of  the  outlet 
and  inhibit  its  operation. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 


There  is  no  formal  warning  system  known  to  be  in  effect  for 
this  dam. 

4.5  EVALUATION 


The  Freeses  Pond  Dam  lacks  a  routine  operation  and  main¬ 
tenance  program.  No  records  of  operation  or  maintenance 
activities  are  kept.  No  formal  warning  system  is  in  effect. 
As  outlined  in  Section  7  of  this  report,  rehabilitative 
maintenance  is  necessary  to  facilitate  operation  of  this  dam. 
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d.  Reservoir  Area.  The  reservoir  shoreline  is  primarily 
forested.  At  the  headwaters  of  the  reservoir,  there  are 
many  cabins  and  year-round  dwellings.  New  Hampshire 
Route  107  traverses  the  reservoir  approximately  2,500 
feet  above  the  dam.  The  road  causes  a  constriction  of 
the  reservoir  at  its  crossing.  Slopes  above  the  reser¬ 
voir  are  moderate.  No  evidence  of  slope  failure  above 
the  reservoir  was  observed  during  the  field  inspection. 

e.  Downstream  Channel.  The  channel  of  the  Lamprey  River 
below  the  Freeses  Pond  Dam  has  an  average  slope  of  about 
0.5%.  The  streambed  is  composed  of  gravel  and  cobbles. 
The  overbank  areas  contain  a  moderate  growth  of  brush 
and  timber.  The  channel  immediately  below  the  dam 
contains  a  number  of  trees  and  much  debris.  The  channel 
is  constricted  by  a  highway  bridge  located  about  170 
feet  downstream  of  the  dam. 

3.2  EVALUATION 


Based  on  the  visual  inspection  findings  the  dam  appears  to  be 
in  poor  condition.  The  junctions  between  the  concrete  spill¬ 
way  and  embankment  sections  are  in  poor  condition  and  consi¬ 
derable  leakage  and  seepage  is  occurring.  The  westerly 
embankment  section  is  apparently  overtopped  frequently  and 
several  of  the  capstones  have  been  dislodged.  As  outlined  in 
Section  7,  rehabilitative  construction  is  necessary  to  re¬ 
establish  integrity  of  the  structure. 
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been  sandbagged  when  the  review  inspection  was 
made  on  December  1,  1978. 

(c)  The  spillway  section  of  the  dam  appears  to  be 
in  good  structural  condition  (see  Photograph 
#2).  Minor  leakage  is  occurring  at  the  joint 
between  the  concrete  and  bedrock  but  appears 
insignificant. 

(d)  The  junction  between  the  stop  log  outlet  and 
the  easterly  embankment  is  in  poor  condition. 

The  concrete  training  wall  is  spalled  and 
eroded  and  erosion  of  the  embankment  has 
occurred  (see  Photograph  #2). 

(e)  The  easterly  embankment  section  appears  to  be 
in  fair  condition.  Substantial  seepage  is 
occurring  into  the  upstream  face  of  this 
section  and  out  of  the  downstream  face  near 
the  stop  log  outlet.  Substantial  erosion  has 
occurred  on  the  downstream  face  of  this  section. 
The  concrete  wingwall  which  forms  the  upstream 
face  has  cracked  and  appears  to  have  undergone 
some  settlement  (see  Photograph  #3). 

(2)  Hydraulics  -  Hydraulic  control  of  the  water  surface 
is  provided  by  the  controlled  outlet  and  the  free 
overfall  spillway.  At  the  time  of  the  visual 
inspection  the  pond  level  was  about  0.1  foot  below 
the  crest  of  the  spillway.  The  spillway  capacity 
is  limited  by  the  lack  of  freeboard  between  spill¬ 
way  crest  and  top  of  west  embankment.  With  water 
at  spillway  crest,  only  about  1.0  foot  of  freeboard 
is  available  at  the  dam.  There  is  not  an  adequate 
sidewall  provided  at  the  west  end  of  the  spillway. 

The  stop  log  controlled  outlet  was  clogged  with 
debris;  however,  the  owner's  representative  cleaned 
the  outlet  while  the  inspection  team  was  on-site. 

The  reservoir  can  be  drawn  down  at  this  controlled 
outlet.  The  natural  channel  below  the  dam  provides 
energy  dissipation  of  spillway  discharges. 

c.  Appurtenant  Structures.  The  stop  log  outlet  is  in  poor 
condition.  The  easterly  training  wall  is  badly  deteri¬ 
orated.  The  stop  logs  are  fabricated  of  concrete  and 
were  found  to  be  deteriorated.  It  appears  that  removal 
of  the  lower  stop  logs  would  be  very  difficult  due  to  a 
build-up  of  sediment  and  debris  at  the  upstream  face  of 
the  outlet. 
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SECTION  3 


VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General.  The  Freeses  Pond  Dam  is  a  stone  wall  embank¬ 
ment  dam  with  an  uncontrolled  concrete  overflow  spillway. 
The  dam  has  a  height  of  about  7-1/2  feet.  The  westerly 
embankment  appears  to  have  been  overtopped  frequently. 

See  Appendix  A  for  detailed  inspection  notes.  Appendix  B 
for  plan,  profile  and  cross-section  sketches  of  the 
structure,  and  Appendix  C  for  photographs  taken  during 
the  visual  inspection. 

b.  Dam. 

(1)  Structural  -  The  westerly  embankment  portion  of  the 
dam  consists  of  dry-laid  stone  masonry  walls  with 
a  central  soil  fill.  The  spillway  section  is 
concrete  placed  on  bedrock.  The  easterly  portion 
is  earth  and  stone  embankment  with  a  concrete 
wingwall  on  the  upstream  face.  See  the  Overview 
Photograph  and  Photograph  1.  The  inspection  resulted 
in  the  following  major  findings: 

(a)  The  stone  wall  embankment  section  of  the  dam 
west  of  the  spillway  appears  reasonably  true 
to  line  and  grade.  Some  local  depressions 
exist  in  the  embankment  apparently  due  to  a 
loss  of  embankment  materials  through  the 
masonry.  Several  of  the  capstones  from  the 
downstream  wall  have  been  dislodged.  Substan¬ 
tial  seepage  is  occurring  through  this  section. 
Seepage  of  about  5  gpm  was  occurring  in  several 
areas  and  in  one  area,  a  concentrated  flow  of 
about  30  gpm  was  occurring. 

(b)  The  junction  between  the  westerly  stone  wall 
section  and  the  concrete  spillway  is  in  poor 
condition.  The  masonry  wall  which  formed  the 
end  of  the  westerly  embankment  section  abutting 
the  spillway  has  collapsed.  It  appears  that 
the  dam  has  been  partially  breached  in  this 
area.  (See  Overview  and  Photograph  #1).  A 
partial  repair  has  been  made  using  gravel, 
stones  and  blocks  of  concrete.  The  area  had 
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SECTION  2 


ENGINEERING  DATA 


2.1  DESIGN 


No  design  data  are  available  relative  to  original  construction 
of  the  Freeses  Pond  Dam.  No  design  data  are  available  for 
repairs  apparently  made  in  or  about  1938.  One  drawing  is  on 
file  with  the  New  Hampshire  Water  Resources  Board  which 
pertains  to  reconstruction  of  the  dam  in  or  about  1954.  This 
drawing  is  referenced  in  Appendix  B. 

2.2  CONSTRUCTION 


No  engineering  data  are  available  regarding  construction  or 
reconstruction  of  this  dam. 

2.3  OPERATION 


No  engineering  data  relative  to  operation  of  the  dam  are 
available. 

2.4  EVALUATION 


a.  Availability.  One  drawing  of  proposed  1954  reconstruc- 
tion  of  the  dam  is  available.  Otherwise,  no  engineering 
data  are  available  for  the  Freeses  Pond  Dam. 

b.  Adequacy.  The  lack  of  in-depth  engineering  data  did  not 
allow  for  a  definitive  review.  Therefore,  the  assess¬ 
ment  of  this  dam  has  been  based  on  the  visual  inspection, 
past  performance  history,  and  engineering  judgment. 

c.  Validity.  Not  applicable. 


2-1 


Freeses  Pond  Dam 


furnished  with  manually  removable  concrete  stop  logs. 

At  the  time  of  inspection,  the  stop  logs  appeared  in 
poor  condition  and  a  significant  amount  of  debris  had 
accumulated  at  the  upstream  side  of  the  outlet,  thus 
inhibiting  its  operation. 

Control  Mechanism  -  There  is  no  mechanical  or  electrical 
control  mechanism  for  this  outlet. 
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Impervious  Core  -  Not  known. 

Cutoff  -  Cutoff  for  spillway  section  is  formed  by 
concrete  poured  to  bedrock.  Cutoff  for  embankment 
sections  is  not  known. 

Grout  Curtain  -  Not  known. 

h.  Diversion  and  Regulating  Tunnel.  Not  applicable. 

i.  Spillway. 

Type  -  Uncontrolled,  free  overfall  spillway  constructed 
of  concrete  with  vertical  upstream  face  and  near-vertical 
downstream  face. 

Length  -  About  17.5  feet. 

Crest  Elevation  -  Approximately  428.0  feet  (MSL). 

Gates  -  No  control  gates  are  provided  on  the  spillway 
crest. 

Upstream  Channel  -  Freeses  Pond  comprises  the  approach 
channel  to  the  spillway.  This  channel  is  generally 
clear  and  unobstructed.  However,  the  area  immediately 
upstream  of  the  spillway  is  heavily  laden  with  sediment 
and  debris.  This  does  not  appear  to  inhibit  flow  to  the 
spillway.  About  2,500  feet  upstream  from  the  dam,  a 
causeway  crosses  the  pond  and  causes  a  constriction  in 
the  reservoir. 

Downstream  Channel  -  The  channel  of  the  Lamprey  River 
below  the  Freeses  Pond  Dam  has  an  average  slope  of  about 
0.5%.  The  streambed  is  composed  primarily  of  gravels 
and  cobbles.  The  overbank  areas  generally  contain  a 
moderate  growth  of  brush  and  trees.  There  are  a  number 
of  trees  and  much  debris  in  the  channel  immediately 
below  the  dam.  No  scour  was  evident  at  the  downstream 
toe  of  the  dam.  The  channel  is  constricted  by  a  highway 
bridge  located  about  170  feet  downstream  of  the  dam. 

j .  Regulating  Outlets. 

Invert  -  Approximately  242.0  feet  (MSL). 

Size  -  5.8  feet  high  by  3  feet  wide. 

Description  -  The  outlet  is  located  at  the  east  end  of 
the  spillway.  It  is  formed  by  concrete  training  walls, 
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e.  Storage. 


ITEM 

STORAGE  (ACRE-FEET) 

Normal  water  surface  pool  (elev.  428.0) 

217 

Spillway  crest  (elev.  428.0) 

217 

Top  of  dam  (elev.  429.2) 

270 

1/2  PMF  pool  (elev.  435.1) 

820 

f.  Reservoir  Surface. 

ITEM 

SURFACE  AREA  (ACRES) 

Normal  water  surface  (elev.  428.0) 

70 

Spillway  crest  (elev.  428.0) 

70 

Top  of  dam  (elev.  429.2) 

82 

1/2  PMF  pool  (elev.  435.1) 

156 

q.  Dam. 


Type  -  The  dam  consists  of  a  *tone  wall  embankment 
section,  an  uncontrolled  concrete  overflow  spillway,  and 
an  earth  embankment  section  with  a  concrete  wingwall  on 
its  upstream  face. 

Length  -  Approximately  140  feet. 

Height  -  Approximately  7-1/2  feet  (top  of  stone  wall 
embankment  section  to  centerline  of  downstream  bed). 

Top  Width  -  See  plan  and  cross-section  sketches  in 
Appendix  B-l. 

Side  Slopes  -  Vertical  side  slopes  on  double  stone  wall 
portion  of  dam;  see  plan  and  cross-section  sketches  in 
Appendix  B-l. 

Zoning  -  Not  known. 


1-5 


Freeses  Pond  Dam 


b.  Discharge  at  Damsite.  Regulated  discharge  from  Freeses 
Pond  Dam  can  be  made  at  the  controlled  outlet.  However, 
at  the  time  of  inspection,  leakage  through  the  stop  logs 
and  other  sections  of  the  dam  precluded  overflow  through 
either  the  spillway  or  the  controlled  outlet.  The 
following  discharges  were  estimated  assuming  water 
surface  at  top  of  dam  (elev.  429.2  MSI)  unless  otherwise 
noted. 

(1)  Spillway  capacity  -  70  cfs... 

(2)  Maximum  flood  at  damsite  is  unknown. 

(3)  Controlled  outlet  capacity  (stop  logs  removed)  -  93 
cfs. 

(4)  Controlled  outlet  capacity  (top  of  stop  logs 
at  elev.  428  feet)  -  10  cfs. 

(5)  Total  project  discharge  at  test  flood  (1/2 
PMF)  -  6,000  cfs. 

c.  Elevation. 


ITEM _ APPROXIMATE  ELEVATION  (MSL) 


Streambed  at  centerline  of  dam 

421.8 

ft 

Maximum  tail water 

Unknown 

Normal  water  surface  (spillway  crest) 

428.0 

ft 

Full  flood  control  pool 

Not  Appl  i 

icable 

Spillway  crest 

428.0 

ft 

Invert  of  controlled  outlet 

424.0 

ft 

Design  surcharge  (original  design) 

Unknown 

Top  of  dam  (stone  wall  embankment  section) 

429.2 

ft 

Elevation  of  test  flood  (1/2  PMF) 

435.1 

ft 

d.  Reservoir  Lenqth. 

ITEM 

LENGTH  (FEET) 

Normal  water  surface  pool  (elev. 

428.0  ft) 

4,000 

Top  of  dam  (elev.  429.2  ft) 

4,300 
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Jenny  Freese 
(address  unknown) 

Dudley  Freese 
Gossville,  New  Hampshire 


f.  Operator. 

Retex,  Inc. 

Contact:  John  Trafton 
P.0.  Box  536 
Exeter,  N.H.  03833 
Tel:  603-431-6221 

q.  Purpose  of  Dam.  This  dam  is  currently  used  to  maintain 
the  level  of  Freeses  Pond  for  recreational  purposes. 

h.  Design  and  Construction  History.  No  data  relative  to 
original  design  and  construction  of  the  dam  were  avail¬ 
able.  It  appears  from  records  on  file  with  the  New 
Hampshire  Water  Resources  Board  that  a  dam  has  existed 
at  this  site  since  prior  to  1917.  The  records  indicate 
that  repairs  were  made  in  1938.  These  repairs  included 
the  construction  of  the  concrete  wingwall  on  the  upstream 
face  of  the  easterly  embankment,  repair  of  stop  log 
slots,  and  pointing  up  of  the  masonry  in  the  west  side 

of  the  spillway. 

Additional  renovations  of  the  dam  were  made  about  1954. 

A  new  concrete  spillway  and  stop  log  outlet  structure 
were  constructed  at  that  time.  A  drawing  of  the  proposed 
construction  work  is  on  file  at  the  N.H.  Water  Resources 
Board  and  is  referenced  in  Appendix  B  of  this  report. 

i.  Normal  Operating  Procedure.  There  are  no  formal  opera- 
ting  procedures  for  this  dam.  The  water  level  in  Freeses 
Pond  is  regulated  by  a  stop  log  controlled  outlet  at  the 
east  end  of  the  spillway. 

1.3  PERTINENT  DATA 


a.  Drainage  Area.  The  drainage  area  above  the  Freeses  Pond 
Dam  is  about  8.2  square  miles.  The  watershed  is  pri¬ 
marily  forested  with  very  little  area  developed.  The 
terrain  is  rolling.  Freeses  Pond  is  the  only  significant 
water  body  in  the  drainage  basin. 
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is  protected  by  a  concrete  wingwall.  The  dam  is  about 
7-1/2  feet  high  and  140  feet  long.  It  is  founded  partly 
on  bedrock  and  partly  on  soil. 

A  controlled  outlet  structure  is  located  at  the  east  end 
of  the  spillway.  This  outlet  is  regulated  by  stop  logs, 
which  must  be  removed  manually. 

c.  Size  Classification.  Using  the  Corps  of  Engineers 

’  '*  Recommended  Guidelines  for  Safety  Inspection  of  Dams," 

Freeses  Pond  Dam  is  classified  as  a  small  dam  based  on 
both  storage  capacity  (270  acre-feet)  and  height  (7-1/2 
feet).  According  to  the  Guidelines,  a  small  dam  is  one 
with  storage  capacity  less  than  1,000  acre-feet  and 
height  less  than  40  fset. 

d.  Hazard  Classification.  The  Freeses  Pond  Dam  is  classi- 
Tied  as  having  a  significant  hazard  potential.  The  peak 
flow  from  hypothetical  failure  of  the  dam  was  estimated 
to  be  1,000  cfs  based  on  the  guideline  procedures  pro¬ 
vided  by  the  Corps  of  Engineers.  Failure  of  the  dam 
would  result  in  river  stages  of  about  5  to  6  feet  at  the 
village  of  Deerfield  Parade  located  approximately  3,000 
feet  below  the  dam.  A  few  habitable  structures  (2  to  5) 
could  be  inundated  to  depths  of  1  to  2  feet.  It  should 
be  noted  that  high  tailwater  conditions  at  the  dam  would 
occur  at  flows  greater  than  about  400  cfs. 

e.  Ownership. 

Current  Owner:  Retex,  Inc. 

P.0.  Box  991 

Portsmouth,  New  Hampshire  03801 

Previous  Owners:  The  following  names  of  previous 

owners  were  obtained  from  a  review  of  correspondence  and 
inspection  reports  on  file  at  the  New  Hampshire  Water 
Resources  Board.  Although  dates  of  prior  ownership  are 
not  known,  the  names  are  listed  in  chronological  order 
of  ownership  from  most  recent  ownership  to  early  owner¬ 
ship. 


Maro  F.  Hairmond 
North  Edgecomb,  Maine 

Arthur  J.  Hammond 
Rockport,  Massachusetts 
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PHASE  I  INSPECTION  REPORT 
FREESES  POND  DAM 
SECTION  1 

PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority.  Public  Law  92367,  August  8,  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  National  Program  of  dam  inspection  through¬ 
out  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  the  New 
England  Region.  Edward  C.  Jordan  Co.,  Inc.  has  been 
retained  by  the  New  England  Division  to  inspect  and 
report  on  selected  dams  in  the  states  of  Maine  and  New 
Hampshire.  Authorization  and  notice  to  proceed  were 
issued  to  Edward  C.  Jordan  Co.,  Inc.  under  a  letter  of 
December  1,  1978  from  Max  B.  Scheider,  Colonel,  Corps  of 
Engineers.  Contract  No.  DACW3379C0017  has  been  assigned 
by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose. 

(1)  To  perform  technical  inspection  and  evaluation  of 
non-Federal  dams  to  identify  conditions  which 
threaten  the  public  safety  and  thus  permit  correc¬ 
tion  in  a  timely  manner  by  non-Federal  interests. 

(2)  To  encourage  and  prepare  the  states  to  initiate 
effective  dam  safety  programs  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  National  In¬ 
ventory  of  Dams. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Location.  The  Freeses  Pond  Dam  is  located  on  the 
Lamprey  River  in  the  town  of  Deerfield,  New  Hampshire. 

N  43°-9. 1 '  ,  W  71°-14.0' . 

b.  Description  of  Dam  and  Appurtenances.  The  Freeses  Pond 
bam  is  a  stone  wall  embankment  dam  with  an  uncontrolled 
concrete  overflow  spillway,  and  an  earth  embankment 
easterly  dike.  The  upstream  face  of  the  easterly  dike 
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(3)  Normal  water  surface  elevation  appeared  to  be  at  or 
very  close  to  spillway  crest. 

(4)  Leakage  through  and  beneath  the  dam  was  about  equal 
to  low  flow  discharge. 

e.  Test  Flood  Analysis.  The  Freeses  Pond  Dam  is  classified 
as  having  a  significant  hazard  potential.  Using  Corps 
of  Engineers  "Recommended  Guidelines  for  Safety  Inspec¬ 
tion  of  Dams,"  the  spillway  test  flood  is  one-half  the 
Probable  Maximum  Flood  (1/2  PMF).  The  drainage  area 
above  the  dam  is  8.2  square  miles  and  is  characterized 
as  rolling.  The  1/2  PMF  has  a  peak  inflow  of  about 
7,000  cfs.  The  routed  peak  outflow  of  the  1/2  PMF  is 
estimated  to  be  6,000  cfs.  The  spillway  is  capable  of 
discharging  approximately  70  cfs  or  about  1%  of  the  test 
flood  without  overtopping  of  the  stone  wall  embankment 
section.  With  stop  logs  in  place,  the  1/2  PMF  event 
would  overtop  the  dam  by  about  5.9  feet.  As  shown  in 
Appendix  D,  the  removal  of  the  stop  logs  has  little 
effect  on  the  rating  curve  or  the  routing  effect  of  the 
dam.  Considering  the  bridge  170  feet  downstream  of  the 
dam,  it  was  estimated  that  the  dam  would  become  com¬ 
pletely  submerged  at  discharges  greater  than  about  1,100 
cfs.  High  tailwater  conditions  appear  to  exist  below 
the  dam  at  flows  greater  than  about  400  cfs. 

f.  Dam  Failure  Analysis.  To  determine  the  hazard  classifi¬ 
cation  for  the  Freeses  Pond  Dam,  the  potential  impact  of 
failure  of  the  dam  at  maximum  pool  (elev.  492.2  ft  MSL) 
was  assessed.  The  failure  analysis  relied  upon  the 
Corps  of  Engineers'  "rule-of-thumb"  guidelines.  The 
hazard  potential  was  determined  by  calculating  downstream 
dam  failure  hydrographs  which  might  result  from  a  breach 
of  the  stone  wall  embankment  section  of  the  dam. 

The  flood  peak  at  the  dam  from  failure  was  computed  to 
be  approximately  1,000  cfs.  It  would  take  the  reservoir 
about  6.5  hours  to  empty.  At  a  distance  of  approximately 
900  feet  below  the  dam,  the  peak  flow  would  be  reduced 
to  about  950  cfs  with  a  corresponding  river  stage  of 
between  3  and  4  feet.  At  the  village  of  Deerfield 
Parade  located  about  3,000  feet  downstream  of  the  dam, 
the  peak  flow  was  estimated  to  be  880  cfs  corresponding 
to  a  river  stage  of  approximately  5  feet. 

Thus,  a  failure  of  the  Freeses  Pond  Dam  might  cause 
damage  to  a  few  (2  to  5)  habitable  structures  located  in 
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and  near  the  village  of  Deerfield  Parade,  New  Hampshire. 
Flood  depths  of  1  to  2  feet  would  occur  at  these  struc¬ 
tures.  However,  it  should  be  noted  that  high  tailwater 
conditions  could  substantially  limit  the  size  of  a 
breach  in  the  dam  and  consequently  reduce  the  actual 
failure  discharge. 

The  stone  wall  embankment  section  of  the  dam  is  con¬ 
sidered  to  be  only  moderately  resistant  to  erosion 
caused  by  overtopping. 
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SECTION  6 


STRUCTURAL  STABILITY 
6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations.  Based  on  the  visual  observations, 
the  Freeses  Pond  Dam  appears  to  be  in  poor  condition. 

It  appears  that  the  westerly  stone  wall  embankment 
section  of  the  dam  is  overtopped  quite  frequently  and 
has  undergone  distress  related  to  overtopping.  Several 
capstones  have  been  dislodged  and  the  training  wall 
adjacent  to  the  westerly  end  of  the  spillway  has  col¬ 
lapsed.  It  appears  that  the  dam  has  been  partially 
breached  in  recent  years  at  the  junction  between  the 
spillway  and  the  westerly  embankment.  A  considerable 
amount  of  embankment  and  foundation  seepage  is  occurring 
in  this  section. 

The  junction  between  the  stop  log  outlet  and  the  easter¬ 
ly  embankment  is  in  poor  condition  (see  Photograph  #2). 
In  this  area  the  concrete  training  wall  is  badly  deteri¬ 
orated  and  embankment  materials  have  eroded.  Seepage  is 
occurring  through  the  dam  at  this  junction. 

The  easterly  embankment  section  has  an  upstream  concrete 
wingwall  which  is  cracked  in  two  areas.  Leakage  through 
the  dam  is  occurring  along  the  wall  (see  Photograph  #3). 
It  also  appears  that  the  wall  has  undergone  some  settle¬ 
ment. 

b.  Design  and  Construction  Data.  No  data  concerning 
original  design  or  construction  of  the  Freeses  Pond  Dam 
were  available  for  this  investigation. 

c.  Operating  Records.  None  available. 

d.  Post-Construction  Changes.  Records  of  the  New  Hampshire 
Water  Resources  Board  indicate  that  repairs  were  made  to 
the  dam  in  1938.  These  included  the  construction  of  a 
concrete  wingwall  east  of  the  outlet  structure,  work  on 
the  stop  log  slots,  and  pointing  up  of  the  masonry  in 
the  westerly  portion  of  the  dam.  In  1954  another  major 
repair  was  made  to  the  structure.  At  that  time,  a  con¬ 
crete  spillway  was  installed  to  replace  the  old  stone 
wall  spillway  and  the  stop  log  outlet  was  rebuilt. 

Since  1954  no  major  construction  changes  have  been  made. 
Considerable  tree  and  brush  growth  occurred  on  the 
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westerly  embankment  section  in  recent  ye->rs.  This 
growth  had  been  recently  cut. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone 
No.  2  and  in  accordance  with  recorranended  Phase  I  guide¬ 
lines,  does  not  warrant  seismic  analysis. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 
7 . 1  DAM  ASSESSMENT 


a.  Condition.  Based  on  the  visual  inspection  and  per¬ 
formance  history,  the  Freeses  Pond  Dam  is  assessed  to  be 
in  poor  condition.  Major  concerns  relative  to  the  dam's 
condition  are  identified  as  follows: 

(1)  The  lack  of  adequate  spillway  capacity  and  freeboard 
to  prevent  overtopping  of  the  embankment  sections. 

(2)  The  loss  of  capstones  and  embankment  soil  from  the 
westerly  embankment  section  and  the  collapse  of  the 
stone  masonry  training  wall  west  of  the  spillway. 

(3)  Erosion  of  the  easterly  embankment  at  the  training 
wall  next  to  the  controlled  outlet,  deterioration 
of  the  concrete  training  wall  and  apparent  settle¬ 
ment  of  the  upstream  concrete  wingwall. 

(4)  Seepage  and  leakage  through  both  embankment  sections. 

b.  Adequacy  of  Information.  The  information  available  is 
such  that  the  assessment  of  the  condition  of  the  dam  has 
been  based  on  the  visual  inspection,  the  past  perfor¬ 
mance  of  the  dam,  and  engineering  judgment. 

c.  Urgency.  The  recommendations  and  remedial  measures 
outlined  below  should  be  implemented  within  12  months  of 
receipt  of  this  report  by  the  owner. 

d.  Need  for  Additional  Investigation.  Additional  investi¬ 
gation  is  not  considered  necessary  for  the  current 
assessment. 

1.2  RECOMMENDATIONS 


The  following  should  be  evaluated  by  a  qualified  engineer  and 
mitigating  measures  implemented  as  necessary: 

(1)  The  need  for  increased  spillway  capacity  and  freeboard. 

(2)  Curtailment  of  seepage  and  leakage  through  the  embank¬ 
ment  sections  of  the  dam. 
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7.3  REMEDIAL  MEASURES 


a.  Operating  and  Maintenance  Procedures.  A  program  of 

regular  inspection  and  maintenance  of  the  dam  should  be 
implemented  and  a  record  of  these  activities  should  be 
kept.  The  following  specific  maintenance  and  operating 
procedures  should  be  implemented: 

(1)  Repair  the  concrete  training  wall  east  of  the 
outlet  structure. 

(2)  Repair  or  replace  the  stone  masonry  training  wall 
west  of  the  spillway. 

(3)  Replace  missing  capstones  and  re-establish  erosion 
protection  for  the  embankment  sections  of  the  dam. 

(4)  Repair  or  replace  stop  logs  and  put  the  controlled 
outlet  into  an  operable  condition. 

(5)  Provide  for  24  hour  surveillance  of  the  structure 
during  anticipated  high  flow  conditions. 

(6)  Develop  a  formal  warning  system  and  implement  its 
use  in  the  event  of  an  emergency. 

(7)  Have  the  dam  inspected  by  qualified  engineers  once 
every  year. 

(8)  Remove  debris  from  the  downstream  channel. 

7.4  ALTERNATIVES 

An  alternative  to  implementing  the  recommendations  and 
remedial  measures  outlined  above  would  be  the  removal  of  the 
dam.  Such  removal  should  be  performed  under  the  supervision 
of  a  qualified  engineer,  with  consideration  given  to  potential 
release  of  accumulated  sediments  or  other  possible  environ¬ 
mental  impacts  of  lowering  the  level  of  Freeses  Pond. 

Permanent  lowering  of  the  pond  by  removal  of  stop  logs  is 
not  considered  a  viable  alternative  in  that  there  is  no 
security  to  prevent  unwarranted  persons  re-closing  the  stop 
log  outlet. 
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APPENDIX  A 


VISUAL  INSPECTION  CHECKLIST 
AND 

SUPPLEMENTARY  INSPECTION  NOTES 


VISUAL  INSPECTION  CHECKLIST 
PARTY  ORGANIZATION 


PROJECT  Freeses  Pond  Dam _  DATE  11/17/78 _ 

TIME  A.M. _ 

WEATHER  Sunny,  cool 

W.S.  ELEV.  427.9  U.S.  422+  DN.S. 

PARTY: 


1 . 

Stephen  Cole 

6. 

2. 

John  Devine 

7. 

3. 

David  Nyman 

8. 

4. 

Timothy  Noonan 

9. 

5. 

Daniel  Lane 

10. 

PROJECT  FEATURE 

INSPECTED  BY  REMARKS 

1. 

Geotechnical 

Cole 

2. 

Structural 

Cole,  Nyman,  Devine 

3. 

Civil 

Nyman 

4. 

Hydraul i cs/Hydrol oqy 

Devine 

5. 

Photoqraphy 

Devine,  Nyman 

6. 

Survey 

Noonan,  Lane 

7. 

Review  12/1/78 

S.  Walker,  C.  Horstmann 

On  12/1/78,  sand  bags 

had  been  placed  at  crest  in  area  of  previous 

breach  at  west  end  of 

spillway.  Stop  loq  bay  closed. 

NOTE:  See  Supplementary  Inspection  Notes  Following  Checklist 
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INSPECTION  CHECKLIST 


PROJECT  Freeses  Pond  Dam 

DATE 

11/17/78 

PROJECT  FEATURE  Embankment 

NAME 

Cole 

DISCIPLINE  Geotechnical 

NAME 

AREA  EVALUATED 


CONDITIONS 


DAM  EMBANKMENT 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

Vegetation 


429.2  ft  (MSL)  approximate 
427.9  ft  (MSL)  approximate 
West  dike  overtopped 
None 

Turf,  some  areas,  none 

Some  small  depressions  west  section 

None 

Fair 

Okay 

Poor,  erosion  at  both  ends  of 
spillway  section 

None 

None 

Downstream  face  of  east  embankment 
eroded 
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AREA  EVALUATED 


CONDITIONS 


DAM  EMBANKMENT  (cont. ) 

Rock  Slope  Protection  -  Riprap 
Failures 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 


No  riprap 

Several  small  springs  downstrear 
of  east  embankment.  Seepage  at 
toe  of  west  embankment. 

None 

None 

None 

None 


I 
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INSPECTION  CHECKLIST 


PROJECT  Freeses  Pond  Dam _  DATE  11/17/78 _ 

PROJECT  FEATURE  Intake  Channel .Structural  NAME  Cole,  Devine,  Nyman 
DISCIPLINE  Structural ,  Geotechnical,  H/H  NAME _ 


AREA  EVALUATED  CONDITION 


OUTLET  WORKS  -  INTAKE  CHANNEL  AND 
INTAKE  STRUCTURE 

a.  Approach  Channel 
Slope  Conditions 
Bottom  Conditions 
Rock  SI  ides  or  Falls 
Log  Boom 

Debris 

Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 

b.  Intake  Structure 
Condition  of  Concrete 
Stop  Logs  and  Slots 


Outlet  works  consist  of  stop  log 
outlet. 

Flat,  wooded 

Gravel 

None 

None 

Reservoir  generally  clear,  but  much 
sediment  and  debris  immediately  ad 
jacent  to  outlet. 

N/A 

N/A 

Good 

Concrete  stop  logs  badly  deteri¬ 
orated,  slots  fair. 
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INSPECTION  CHECKLIST 


PROJECT  Freeses  Pond  Dam 

DATE 

11/17/78 

PROJECT  FEATURE  Control  Tower 

NAME 

Cole,  Devine 

DISCIPLINE  Structural 

NAME 

Nyman 

AREA  EVALUATED  CONDITION 

OUTLET  WORKS  -  CONTROL  TOWER 

a.  Concrete  and  Structural  NOT  APPLICABLE 

General  Condition 

Condition  of  Joints 
Spall ing 

Visible  Reinforcing 
Rusting  or  Staining  of  Concrete 
Any  Seepage  or  Efflorescence 
Joint  A1 ignment 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 

Cracks 

Rusting  or  Corrosion  of  Steel 

b.  Mechanical  and  Electrical  NOT  APPLICABLE 

Ai r  Vents 

Float  Wells 
Gate  Hoist 
Elevat  - 
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AREA  EVALUATED 


CONDITIONS 


OUTLET  WORKS  -  CONTROL  TOWER  (cont.) 

Hydraulic  System  NOT  APPLICABLE 

Service  Gates 

Emergency  Gates 

Lightning  Protection  System 

Emergency  Power  System 

Wiring  and  Lighting  System 
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INSPECTION  CHECKLIST 


PROJECT  Freeses  Pond  Dam _ 

PROJECT  FEATURE  Transition,  Conduit 


DISCIPLINE  Structural,  Geotechnical 
Hydro! ogy/Hydraul ics 


DATE  11/17/78 

NAME  Cole,  Devine 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  TRANSITION  AND  CONDUIT 
General  Condition  of  Concrete 
Rust  or  Staining  on  Concrete 
Spall ing 

Erosion  or  Cavitation 
Cracking 

Alignment  of  Monoliths 
A1 ignment  of  Joints 
Numbering  of  Monoliths 


Eroded,  spalled 
None 

Severe  spalling,  east  side 
Erosion  east  side 


Cracks  east  side 

N/A 

Okay 

N/A 


CONCRETE 

SPILLWAY 


SECTION  C 
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in 
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APPENDIX  B-l 
GENERAL  PROJECT  DATA 

I.  The  following  information  is  available  at  the  New  Hampshire 
Water  Resources  Board,  37  Pleasant  Street,  Concord,  New 
Hampshire. 

A.  Drawing  entitled  "Proposed  Sluiceway  and  Spillway, 

Freese  Pond,  Deerfield,  N.H.,"  by  Maro  F.  Hammond,  dated 
August  23,  1954. 

B.  Periodic  inspection  reports,  copies  of  which  are  attached 
as  Appendix  B-2  of  this  report. 

C.  Photographs  taken  of  the  dam  at  various  times  from  1934 
to  present. 

D.  Miscellaneous  correspondence  and  inventory  data  per¬ 
taining  to  the  dam. 

II.  The  following  plan,  profile  and  cross-section  sketches  were 
developed  from  a  limited  stadia  survey  conducted  during  the 
visual  inspection,  field  notes  taken  by  inspection  team 
members  and  photographs  taken  during  the  inspection.  The 
survey  was  referenced  to  an  arbitrary  local  datum  and  subse¬ 
quently  converted  to  MSL  reference  by  interpolation  from 
U.S.G.S.  quadrangle. 
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ENGINEERING  DATA 

This  appendix  lists  the  engineering  data  collected  from  pro¬ 
ject  records  and  other  sources  of  data  developed  as  a  result 
of  the  visual  inspection.  The  contents  of  this  appendix  are 
1 isted  below. 
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crete  and  erosion  west  of  the  spillway  indicates  that 
regular  maintenance  program  is  not  in  effect. 
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5.  SAFETY  AND  PERFORMANCE  INSTRUMENTATION 


None. 

6.  RESERVOIR 


a.  Shoreline.  The  potential  for  slope  failure  along  the 
reservoir  shoreline  appeared  minimal.  New  Hampshire 
Route  107  traverses  the  reservoir  about  2,400  feet  above 
the  dam  causing  a  constriction  of  the  reservoir  water 
surface  at  that  point.  Many  year-round  residences  are 
located  at  the  upper  end  of  the  reservoir. 

b.  Sedimentation.  The  extent  of  sedimentation  in  the 
reservoir  in  general  is  not  known  and  could  not  be 
observed  during  the  visual  inspection.  The  sediment 
accumulation  does  not  impede  flow  to  the  spillway. 
However,  an  accumulation  of  sediment  and  debris  does 
exist  adjacent  to  and  upstream  of  the  spillway  and  does 
inhibit  operation  of  the  stop  log  outlet. 

c.  Potential  Upstream  Hazard.  The  residences  located 
directly  on  the  banks  at  the  upstream  end  of  the  reser¬ 
voir  above  the  Route  107  rossing  of  the  reservoir  could 
be  inundated  to  depths  of  1  to  2  feet  during  the  1/2  PMF 
event.  The  flooding  would  be  caused  by  the  backwater 
effects  of  the  road  crossing. 

d.  Watershed  Runoff  Potential.  No  significant  chanaes  in 
watershed  runoff  potential  are  expected  to  occur  in  the 
near  future. 

7.  DOWNSTREAM  CHANNEL 


The  channel  of  the  Lamprey  River  below  the  Freeses  Pond  Tam 
has  an  average  slope  of  about  5.3  feet  per  thousand.  The 
streambed  is  composed  primarily  of  gravels  and  cobbles.  The 
overbank  areas  generally  contain  a  moderate  growth  of  brush 
and  trees.  The  channel  is  slightly  constricted  by  a  highway 
bridge  located  about  170  feet  downstream  of  the  dam.  The 
channel  immediately  below  the  dam  contains  trees  and  debris. 

8.  OPERATING  AND  MAINTENANCE  FEATURES 


a.  Reservoir  Regulation  Plan.  No  formal  plan  was  disclosed. 

b.  Maintenance.  It  appears  that  the  dam  is  maintained  on 
an  as-needed  basis.  The  existing  spalling  of  the  con- 
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with  an  arch  culvert  providing  for  cross  flow  between 
the  sections  of  the  pond  (see  Photo  7).  The  downstream 
channel  has  brush  and  trees  within  the  channel  and  a 
substantial  amount  of  debris  among  the  trees.  A  bridge 
is  located  about  170  feet  downstream  of  the  dam. 

d.  Stilling  Basin.  The  stilling  basin  consists  of  a 

boulder  and  cobble  strewn  bedrock  channel.  No  erosion 
or  scour  was  noted. 

OUTLET  WORKS 


The  outlet  works  consist  of  a  stop  log  outlet  located  at  the 

east  end  of  the  spillway. 

a.  Intake  Structure.  The  intake  structure  to  the  stop  log 
outlet  consists  of  the  concrete  sidewalls.  An  accumu¬ 
lation  of  sand,  gravel  and  other  debris  was  noted  to 
exist  immediately  upstream  of  the  stop  logs.  The  lower 
three  or  four  stop  logs  could  not  be  removed  due  to  this 
accumulation  of  the  debris. 

b.  Operating  and  Emergency  Control  Gates.  The  stop  logs 
have  to  be  manually  removed  from  the  outlet  works.  The 
stop  logs  are  made  of  concrete  and  are  deteriorated. 
Based  on  visual  observation,  the  stop  logs  would  be 
extremely  difficult  to  remove. 

c.  Conduits,  Sluices  and  Water  Passages.  The  easterly  side 
or  training  wall  adjacent  to  the  stop  log  section  is 
seriously  spalled  and  eroded. 

d.  Still ing  Basin.  The  stilling  basin  below  the  controlled 
outlet  consists  of  a  boulder  and  cobble  strewn  bedrock 
channel.  No  serious  scour  or  erosion  was  noted. 

e.  Approach  and  Outlet  Channel.  The  approach  channel  to 
the  outlet  consists  of  the  pond,  which  appears  to  be 
clear  and  unobstructed.  As  noted  above,  a  substantial 
amount  of  sediment  and  debris  adjacent  to  the  outlet 
inhibits  its  operation.  The  outlet  channel  has  many 
trees  in  the  channel  as  well  as  other  debris. 

f.  Drawdown  Facilities.  The  controlled  outlet  structure 
can  be  used  to  drawdown  the  water  level  of  the  reservoir 
During  the  field  inspection,  it  was  observed  that  due  to 
the  accumulation  of  debris  at  the  upstream  face  of  the 
dam,  the  controlled  outlet  was  not  capable  of  regulating 
outflow. 
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to  the  loss  of  material  down  through  the  stone  masonry 
retaining  walls.  No  evidence  of  general  settlement  of 
the  embankments  was  observed. 

b.  Slope  Stability.  The  westerly  embankment  section  has 
dry-laid  stone  masonry  walls  both  on  the  upstream  and 
downstream  sides.  These  walls  were  found  to  be  in 
generally  good  condition  and  show  no  signs  of  serious 
instability.  The  easterly  embankment  section  has  a 
concrete  wingwall  on  the  upstream  face  which  was  found 
to  be  in  generally  good  condition.  This  embankment 
apparently  had  a  masonry  downstream  face  which  has  since 
collapsed.  The  condition  downstream  presently  is  a  raw 
slope  consisting  of  sand,  gravel  and  boulders.  Substan¬ 
tial  erosion  has  occurred  at  the  toe  of  this  slope. 

c.  Seepage.  A  substantial  amount  of  seepage  was  occurring 
at  the  downstream  toe  of  the  stone  masonry  wall  of  the 
westerly  embankment  section.  The  seepage  appeared  to  be 
general;  however,  concentrated  seepage  was  occurring  at 
one  point  and  was  estimated  to  be  about  30  gpm.  Two 
other  seeps  were  estimated  to  be  discharging  at  least  5 
gpm  each.  Some  sandy  material  was  observed  downstream 
of  the  seepage  areas,  apparently  material  lost  from  the 
embankment  section.  There  is  no  tree  growth  presently 
on  the  slopes  of  the  dam.  Some  small  stumps  exist. 

Seepage  was  observed  to  be  occurring  into  the  upstream 
face  of  the  easterly  embankment  section.  This  seepage 
appears  to  outlet  near  the  stop  log  outlet. 

3.  SPILLWAY  SECTIONS 


The  spillway  consists  of  an  uncontrolled,  straight  drop, 

overflow  weir. 

a.  Control  Gate  and  Operating  Machinery.  The  spillway  is  a 
vertical  overflow  section  with  no  control  gates. 

b.  Unlined  Saddle  Spillways.  None. 

c.  Approach  and  Outlet  Channels.  The  approach  channel  to 
the  spillway  was  found  to  be  heavily  laden  with  sediment 
immediately  adjacent  to  the  structure,  although  the 
reservoir  is  generally  clear  and  unobstructed.  However, 
there  was  no  debris  present  in  the  channel  that  would 
affect  operation  of  the  spillway.  About  2,400  feet 
upstream  is  a  causeway  which  traverses  Freeses  Pond, 
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e.  Drains,  Foundation  Joint  and  Face.  Mo  formal  drainage 
system  was  observed  in  the  dam. 

f.  Water  Passages.  The  surface  of  the  spillway  was  found 
to  be  in  very  good  condition  with  no  evidence  of  erosion 
or  spalling.  The  concrete  training  wall  at  the  easterly 
edge  of  the  stop  log  controlled  outlet  is  seriously 
spalled  and  eroded. 

g.  Seepage  and  Leakage.  Minor  leakage  was  observed  to  be 
occurring  at  the  toe  of  the  spillway  section  at  its 
junction  to  the  bedrock.  A  substantial  amount  of  seepage 
was  occurring  just  east  of  the  stop  log  outlet  section, 
through  and  beneath  the  training  wall. 

h.  Monolith  Joints  and  Construction  Joints.  The  joints  in 
the  concrete  sections  of  the  dam  show  little  evidence  of 
weathering  or  distress.  No  serious  movement  has  occurred 
at  the  joints. 

i.  Foundation.  The  spillway  section  of  the  dam  appears  to 
be  founded  directly  on  bedrock.  The  joint  between  the 
concrete  and  the  bedrock  was  found  to  be  in  generally 
good  condition.  Some  minor  foundation  seepage  was 
observed.  The  easterly  wingwall  of  the  structure  appears 
to  be  founded  on  soil  and  apparently  has  settled  somewhat 
from  loss  of  soil . 

j .  Abutment.  The  easterly  abutment  between  the  embankment 
section  and  the  stop  log  outlet  shows  signs  of  distress 
and  serious  erosion  has  occurred.  The  westerly  abutment 
between  the  concrete  and  stone  wall  section  of  the  dam 
has  apparently  been  breached  in  the  past  and  repaired 
with  gravel,  stones,  boulders  and  chunks  of  concrete. 
Substantial  seepage  is  presently  occuring  through  this 
area  and  a  high  water  level  would  likely  cause  substan¬ 
tial  erosion. 

2 .  EMBANKMENT  STRUCTURES 


The  westerly  section  of  the  dam  consists  of  stone  masonry 
walls  with  earth  embankment  fill.  The  easterly  portion  of 
the  dam  consists  of  an  earth  embankment  with  a  concrete 
wingwall  on  the  upstream  face  and  stone  masonry  downstream 
face. 


a.  Settlement.  Some  localized  settlement  was  observed 

along  the  top  of  the  embankment  sections  apparently  due 


A-l  2 


Freeses  Pond  Dam 


SUPPLEMENTARY  INSPECTION  NOTES 
FREESES  POND  DAM 
DEERFIELD,  NEW  HAMPSHIRE 


The  Freeses  Pond  Dam  is  about  140  feet  in  length  and  about  7  feet 
in  height.  It  consists  of  a  stone  wall  embankment  section,  a 
central  concrete  gravity  spillway,  and  an  earth  embankment  section. 

I.  CONCRETE  AND  STONE  MASONRY  STRUCTURES  IN  GENERAL 


a.  Concrete  Surfaces.  The  surface  of  the  concrete  spillway 
portion  of  the  dam  was  found  to  be  in  good  condition 
with  little  or  no  spalling  or  erosion  evident.  The 
concrete  in  the  easterly  training  wall  is  severely 
spalled  and  eroded. 

Stone  Masonry  Surfaces  -  The  stone  masonry  portions  of 
the  dam  consist  of  upstream  and  downstream  faces  of  the 
earth  embankment  which  makes  up  the  westerly  portion  of 
the  dam.  These  stone  masonry  walls  are  dry-laid.  They 
appear  to  be  in  generally  good  condition  and  are  reason¬ 
ably  true  to  line  and  grade. 

b.  Structural  Cracking.  No  structural  cracking  was  ob- 
served  in  the  spillway  section  of  the  dam.  The  easterly 
training  wall  is  cracked  and  shows  signs  of  settlement. 
The  concrete  wingwall  on  the  upstream  face  of  the  easter¬ 
ly  embankment  section  of  the  dam  is  also  cracked  at  two 
locations  and  appears  to  have  settled  somewhat  on  the 
westerly  end. 

c.  Movement,  Horizontal  and  Vertical  Alignment.  In  general , 
the  dam  appears  to  be  reasonably  true  to  line  and  grade. 
The  easterly  wingwall  shows  evidence  of  settlement  next 
to  the  controlled  outlet. 

d.  Junctions.  The  junction  between  the  stop  log  outlet  at 
the  easterly  end  of  the  spillway  and  the  easterly  dike 
was  found  to  be  in  very  poor  condition.  Substantial 
erosion  and  loss  of  concrete  has  occurred  in  this  area 
and  substantial  leakage  is  occurring.  The  junction 
between  the  concrete  spillway  and  the  stone  wall  embank¬ 
ment  to  the  west  is  also  in  very  poor  condition.  It 
appears  that  the  dam  has  been  breached  in  this  area  in 
the  past  and  has  been  repaired  by  adding  a  sandy  gravel 
fill,  stones,  boulders  and  chunks  of  concrete.  Sub¬ 
stantial  leakage  is  occurring  at  this  junction. 
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INSPECTION  CHECKLIST 


PROJECT  Freeses  Pond  Dam _  DATE  11/17/78 

PROJECT  FEATURE  Service  Bridge _  NAME  Cole 

DISCIPLINE  Structural  _  NAME _ __ 


AREA  EVALUATED  CONDITION 

OUTLET  WORKS  -  SERVICE  BRIDGE  None 

a.  Superstructure 

Bearings 

Anchor  Bolts  NOT  APPLICABLE 

Bridge  Seat 

Longitudinal  Members 

Under  Side  of  Deck 

Secondary  Bracing 

Deck 

Drainage  System 
Rail ings 

Expansion  Joints 
Paint 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 
Alignment  of  Abutment 
Approach  to  Bridge 
Condition  of  Seat  &  Backwall 


A- 1 0 


Freeses  Pond  Dam 


l 


i 


INSPECTION  CHECKLIST 


PROJECT  Freeses  Pond  Dam _  DATE  11/17/78 

PROJECT  FEATURE  Spillway _  NAME  Cole,  Devine 

DISCIPLINE  Structural,  Hydrology/Hydraulics  NAME  Nyman _ 


AREA  EVALUATED 

OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 
AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

c.  Discharge  Channel 

General  Condition 

Loose  Rock  Overhanging  Channel 

Trees  Overhanging  Channel 

Floor  of  Channel 

Other  Obstructions 


CONDITION 


Good,  clear,  unobstructed 

None 

None 

Gravel,  some  silt 

Good 

None 

None 

None 

Minor  seepage  at  joint  to  bedrock 
None 

Fair 

None 

Trees  and  debris  in  channel 
Bedrock,  cobbles,  boulders,  no  erosion 
Bridge  downstream 
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PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Freeses  Pond  Oam _  DATE  11/17/78 

PROJECT  FEATURE  Outlet  Structure,  Channel  NAME  Cole,  Devine 

DISCIPLINE  Structural,  Geotechnical _  NAME  Nyman _ 

Hydro! ogy/Hydraul ics 


AREA  EVALUATED 

OUTLET  WORKS  -  OUTLET  STRUCTURE  AND 
OUTLET  CHANNEL 

General  Condition  of  Concrete 
Rust  or  Staining 
Spa! ling 

Erosion  or  Cavitation 

Visible  Reinforcing 

Any  Seepage  or  Efflorescence 

Condition  at  Joints 

Drain  holes 

Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 

Condition  of  Discharge  Channel 


CONDITION 


Fair 

None 

Severe,  east  training  wall 

East  training  wall 

None 

Seepage  at  toe  of  east  training  wall 

Joints  appear  okay 

None 

Trees  and  debris  in  channel 

Fair  -  no  erosion,  trees  and  debris, 
bridge  downstream 
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APPENDIX  B-2 
PAST  INSPECTION  REPORTS 


1 


Attached  are  copies  of  inspection  reports  pertaining  to  the 
Freeses  Pond  Dam  on  file  with  the  New  Hampshire  Water  Re¬ 
sources  Board  in  Concord,  N.H. 
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MEM  ORA  HDUH 


TO:  Mr.  Frost 

RE:  Inspection  of  Freezes  Pond  Dam  on  July  1,  1964 


Dam  built  essentially  as  per  plan  dated  8/23/1954. 

Noted  gate  is  really  reinforced  concrete  slabs  as  stop  logs. 
Top  concrete  plank  was  badly  deteriorated  but  presents  no  menace. 

Dam  leaks  some  at  stop  log  section  and  right  abutment  end 
of  spillway. 

Some  of  masonry  wall  (old)  needs  pointing  up  near  bottom 
(right  of  spillway).  This  is  not  serious  at  present. 

Debris  and  earth  filled  in  against  stop  logs  to  within  12" 
to  18"  of  spillway  crest.  Water  down  6"-  from  spillway  crest  and 
about  4"  down  from  top  of  concrete  stop  logs. 

Dam  is  in  good  condition  generally.  Only  a  minimum  leakage 
which  is  really  only  scant  fish  water. 


Francis  C.  Moore 


Civil  Engineer 
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BUU  nf  2mu  ibuntii  shire 

WATER  RESOURCES  BOARD 

37  Pleasant  Street 

Concord,  N.H.  03301  tclephone  27i-3-:os 


July  12,  1978 


Retex,  Inc. 

Route  16 

Soraersworth,  Net/  Hampshire  03878 
Attention:  Mr.  Ray  Drake,  President 
Dear  Mr.  Drake: 

Under  the  provisions  of  RSA  Chapter  482,  Sections  8  tnrough  15,  copy  enclosed, 
on  July  11,  1978,  an  engineer  of  the  Water  Resources  Board  inspected  your  dam 
in  Deerfield.  This  Dam,  No.  61.02,  is  classified  in  the  files  of  this  Office 
as  a  menace  structure  and  as  such  must  be  maintained  in  a  manner  not  to  en¬ 
danger  public  safety  nor  become  a  dam  in  disrepair. 

As  a  result  of  this  inspection  several  items  were  in  need  of  maintenance  as 
follows: 

1-  Some  stones  have  been  displaced  at  the  right  end  of  the  concrete 
spill\/ay . 

2-  The  left  abutment  is  completely  deteriorated  and  has  seepage  in 
two  locations. 


3-  The  stop  log  section  is  inoperable  due  to  siltation.  I  question 
how  easily  the  concrete  stop  logs  can  be  removed. 

4-  The  old  stone  dam  has  minor  leakage  in  two  locations  and  major 
leakage  in  one  location. 


5-  Many  trees  are  growing  on  the  dam. 

6-  Embankment  is  missing  in  some  areas  between  stone  walls. 


I 

I 

I 


7-  These  are  the  major  areas  of  concern.  Since  this  dam  is  a  menace 
structure  I  recommend  that  the  breach  and  the  left  abutments  be 
repaired  immediately  and  the  other  work  be  performed  soon.  See 
inspection  report  for  more  detail. 

Because  this  dam  is  classified  as  a  menace  structure  and  is  rated  by  our 
inspector  as  being  in  poor  condition  we  request  that  you  notifify  us  of  your 
intent  to  make  the  immediate  repairs  within  ten  days  receipt  of  this  letter. 
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Page  Two 


1 

July  12,  197S 


Retex,  Inc. 

Attention:  Mr.  Ray  Drake,  President 


Chapter  482:42  provides  that  "The  owner  of  a  dam  shall  so  maintain  and  repair 
it  that  it  shall  not  become  a  dam  in  disrepair.  The  procedure  and  remedies 
prescribed  in  this  subdivision  are  supplemental  to  those  prescribed  in 
Chapter  355,  RSA,  and  shall  not  be  limited  by  that  chapter." 

This  structure  at  the  present  time  is  in  partial  failure  and  under  the  right 
circumstances  could  fail  causing  possible  loss  of  life  and  property  damage. 

As  the  owner  of  this  structure  we  recommend  that  you  take  appropriate  action 
as  soon  as  possible. 

If  notice  is  not  received  within  the  prescribed  time  above,  the  Board  will 
proceed  according  to  RSA  482:9  (copy  attached). 

If  you  have  any  questions,  please  contact  us  as  soon  as  possible. 

Sincerely, 


GMM:VAK:paf  George  M.  McGee,  Sr., 

Enc.  Chairman 
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Date:  November  20,  1978 

To:  Vernon  A.  Knowlton, 

Chief  Engineer 

From:  Cary  L.  Kerr, 

Water  Resources  Engineer 

Subject:  Dam  Inspection  with  Army  Corps  Consultants 
Date  of  Inspection:  November  17,  1978 


I  visited  the  site  of  Freeses  Pond  Dam  (No.  61.02)  with  E.  C.  Jordan  Engineers 
and  mec  John  Trafton  of  Retex,  Inc.  Since  Ken  had  recently  inspected  this  dam 
I  only  looked  for  recent  changes.  The  most  noticable  being  that  all  trees  and 
bushes  had  been  removed  from  the  dam  embankment.  Approximately  two  feet  of 
concrete  stop  logs  have  been  removed  but  someone  put  in  other  logs  and  debris 
to  stop  the  discharge.  Pond  level  is  0.1*  below  the  crest.  The  Retex  Repre¬ 
sentative  cleared  all  debris  after  inspection  was  complete. 

After  inspecting  the  dam  the  consultants  looked  and  sized  a  couple  of  downstream 
bridges,  namely  Route  107  and  a  town  bridge  which  is  currently  under  construction. 
The  bridge  contractor  temporarily  placed  logs  back  in  the  stop  log  section  at 
the  dam  to  reduce  flow  until  more  pumps  and  sandbags  were  placed  in  use  at  thei<" 
job  site. 


GLK:paf 
Enc . 
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APPENDIX  C 


PHOTOGRAPHS 


The  followinq  are  photographs  referenced  in  this  report.  See 
Plan  in  Appendix  B-l  for  photograph  locations  and  orientations. 
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APPENDIX  D 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


Hydrologic  computations  pertinent  to  this  investigation  are 
attached.  The  following  figure  shows  the  Lamprey  River  Water¬ 
shed  at  the  Freeses  Pond  Dam. 
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concrete  wi::c’.;all  at  east  embantcment. 

SEEPAGE  THROUGH  WALL  WAS 
NOTED  AT  WATERLINE. 
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CONCRETE  SPILLWAY  AND  STOP  LOG  STRUCTURE: 
NOTE  EROSION  OF  FAR  ABUTMENT. 
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APPENDIX  E 

Information  as  Contained  in  National 
Inventory  of  Dams 


E-l 


Freeses  Pond  Dam 


♦  » 
M 


EOXARO  C  JORDAN  CO, INC  ITN0VT8  RUttUC  CAM  R2-36T  BAUG19T2 


